AIRBAG APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to airbag apparatuses having horn 
switches, and more specifically relates to an airbag apparatus constructed such that 
only a module cover moves to turn on the horn switches when the module cover is 
pressed. 

[0002] A driver airbag apparatus which is disposed in a steering wheel of a 
vehicle and in which horn switches are tumed on and a hom is sounded when a 
module cover of the airbag apparatus is pressed is known in the art. If this airbag 
apparatus is constructed such that only the module cover moves instead of the entire 
body of the airbag apparatus, as described in Japanese Unexamined Patent 
Application PubUcation No. 10-100832, and Japanese Unexamined Patent 
Application Publication No. 2001-1 14057 (both incorporated by reference), the hom 
switches can be tumed on with a small pressing force. In such an airbag apparatus, 
the module cover is latched to a retainer by hooks provided on the retainer. 

[0003] In driver airbag apparatuses, when an inflator is activated to inflate 
an airbag and the module cover breaks along a tear line, a large force which tries to 
remove the module cover away from the retainer is applied to the module cover. 

[0004] In the airbag apparatus constructed such that the module cover can 
move with respect to the retainer and is latched by hooks provided on the retainer, the 
module cover has a projecting portion with a large thickness so that it can bear the 
large load applied when the airbag is inflated. 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide an airbag apparatus 
having a module cover which can bear the large load applied when an airbag is 
inflated even if the thickness of a projecting portion is not large. 

[0006] An airbag apparatus according to the present invention includes an 
airbag; a retainer to which the airbag is attached; a module cover which covers the 
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airbag, which can move backward toward the retainer, and which has a projecting 
portion on the back surface thereof; and horn switches which are turned on when the 
module cover moves backward. A reinforcing member is attached to the projecting 
portion, the reinforcing member having protmding tabs which are continuous with the 
reinforcing member and which face the back surface of the module cover at a 
peripheral region around the projecting portion. In addition, the retainer has brackets 
which extend from the retainer and which face the protruding tabs, and the horn 
switches are interposed between the protruding tabs and the brackets. 

[0007] hi this airbag apparatus, when the inflator is activated to open the 
module cover and a large load is applied to the projecting portion of the module 
cover, the projecting portion can reliably bear the load even if the thickness thereof is 
not large since the reinforcing member is attached to the projecting portion. In 
addition, if the reinforcing member is attached to a relatively thick projecting portion, 
the strength and rigidity of the reinforcing member can be considerably increased. 

[0008] According to the present invention, the reinforcing member may 
extend along the end edge of the projecting portion and the protmding tabs may be 
integral with the reinforcing member. In such a case, the protruding tabs extend 
upright from the reinforcing member like ribs, so that the strength and rigidity of the 
reinforcing member can be increased. In addition, since the protruding tabs are 
integral with the reinforcing member, the protruding tabs can be attached to the 
projecting portion simply by attaching the reinforcing member to the projecting 
portion. Thus, the airbag apparatus can be easily assembled. In addition, the 
accuracy of the attachment positions of the protruding tabs can be increased. 

[0009] According to the present invention, preferably, each protmding tab is 
arranged between the bracket corresponding to the protmding tab and the back surface 
of the module cover, an elastic member being interposed between the bracket and the 
protmding tab and urging the bracket and the protmding tab away from each other, a 
guide shaft for guiding the backward movement of the module cover being fixed to 
one of the bracket and the protmding tab and extending through a guide-shaft- 
insertion hole provided in the other one of the bracket and the protmding tab, and a 
stopper being provided on the guide shaft so that the other one of the bracket and the 
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protruding tab is prevented from being released from the guide shaft. In such a case, 
when the inflator is activated and a large force which tries to remove the module 
cover away from the retainer is applied to the module cover, the module cover is 
reliably retained by the retainer due to the brackets and the guide shafts. A similar 
effect can also be obtained when each bracket and its corresponding protruding tab 
are connected to each other with a leaf spring. 

[0010] In addition, according to the present invention, a point around which 
the module cover tilts and the peripheral edge of the module cover are preferably at 
approximately the same height from the retainer in the direction of the backward 
movement of the module cover. The approximately the same height means that the 
difference between the distance from the retainer to the protruding tabs and that from 
the retainer to the peripheral edge of the module cover in the direction of the 
backward movement of the module cover is in the range of, for example, 0 to 10 mm. 

[001 1] When the module cover is pressed at one end thereof to tum on the 
horn switches, the module cover tilts around the protmding tab at the other end. 
However, if the airbag apparatus is constructed as described above, since the 
protruding tabs and the peripheral edge of the module cover are at approximately the 
same height from the retainer in the direction of the backward movement of the 
module cover, the sideways displacement of the peripheral edge of the module cover 
due to the tilting of the module cover is small. More specifically, as the difference 
between the heights of the point around which the module cover tilts and the 
peripheral edge of the module cover from the retainer decreases, the sideways 
displacement of the peripheral edge of the module cover decreases. 

[0012] Therefore, in the steering wheel containing the airbag apparatus 
which is constructed as described above, the clearance between the module cover and 
a peripheral portion around the module cover can be reduced. Accordingly, the 
clearance between the module cover and the peripheral portion around the module 
cover becomes less visible, and the appearance of the steering wheel having the airbag 
apparatus can thus be improved. 



[0013] According to the airbag apparatus of the present invention, only the 
module cover moves to turn on the hom switches and the module cover can be 
reliably retained by the retainer when the airbag is inflated. 

[0014] It is to be understood that both the foregoing general description and 
the following detailed description are exemplary and exemplary only, and are not 
restrictive of the invention as claimed 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] These and other features, aspects, and advantages of the present 
invention will become apparent from the following description, appended claims, and 
the accompanying exemplary embodiments shown in the drawings, which are briefly 
described below. 

[0016] Fig. 1 is a perspective view of an airbag apparatus according to an 
embodiment. 

[0017] Fig. 2 is a sectional view of the airbag apparatus according to an 
embodiment. 

[0018] Fig. 3 is an exploded perspective view of the airbag apparatus 
according to an embodiment. 

[0019] Fig. 4 is a sectional view of cin airbag apparatus according to another 
embodiment. 

[0020] Fig. 5 shows sectional views of the airbag apparatus shown in Fig. 1 
and the airbag apparatus shown in Fig. 4 in the state in which a module cover is 
pressed at one end thereof. 

DETAILED DESCRIPTION 

[0021] Embodiments of the present invention will be described below with 
reference to the accompanjang drawings. Fig. 1 is a perspective view of an airbag 
apparatus according to an embodiment as seen from below, Fig. 2 is a vertical 
sectional view of the airbag apparatus cut along the width thereof, and Fig. 3 is an 
exploded perspective view of the airbag apparatus. In Fig. 2, the right half shows an 



"unpressed" state in which a module cover 40 is not pressed, and the left half shows a 
"cover pressed" state in which the module cover 40 is pressed and a hom is sounded. 

[0022] An airbag apparatus 1 is a driver airbag apparatus disposed in the 
central region of a steering wheel. The airbag apparatus 1 includes a metal retainer 
10, an airbag 20 which is attached to the retainer 10 with an airbag attachment ring 
24, an inflator 30 for inflating the airbag 20, a module cover 40 composed of synthetic 
resin which covers the airbag 20 in a folded state, etc. The module cover 40 has a 
groove-shaped tear line. When the airbag 20 is inflated by the inflator 30, the module 
cover 40 breaks along the tear line. Although only the outline of the airbag 20 is 
shown in Fig. 2, the airbag 20 is actually folded. In addition, although only a portion 
of the airbag 20 around an inflator-insertion hole 22 is shown in Fig. 3, the airbag 20 
actually has a bag shape and is large enough to expand to the front of an occupant. 

[0023] As shown in Fig. 3, the retainer 10 has a rectangular main plate 11, 
and an opening 12 for receiving the inflator 30 is formed in the main plate 1 1. hi 
addition, insertion holes 13 for receiving stud holds 25 provided on the airbag 
attachment ring 24 are provided in a peripheral region around the opening 12. 

[0024] The main plate 1 1 of the retainer 10 is provided with anchor tabs 14 
which project downward in the figure (in the direction away from the occupant) from 
the periphery of the main plate 11. The anchor tabs 14 are used for attaching the 
airbag apparatus 1 to a steering wheel. Each anchor tab 14 is provided with a hole 
14a for receiving a bolt or the like. 

[0025] The main plate 1 1 of the retainer 10 is also provided with a 
surroimding wall portion 15 which stands upward in the figure (in the direction 
toward the occupant) along almost the entire periphery of the main plate 1 1 
(excluding the regions where the anchor tabs 14 are provided). Brackets 16 are 
provided integrally with the retainer 10 at three sides of the surrounding wall portion 
15, that is, the left, right, and bottom sides as seen from the occupant. 

[0026] Each bracket 16 includes a base portion 16a which projects from the 
surrounding wall portion 15 in the direction toward which the surroimding wall 
portion 15 stands (in the direction toward the occupant) and an extending portion 16b 



which extends sideways from the end of the base portion 16a (sideways with respect 
to the airbag apparatus 1). 

[00271 A metal nut 17 into which a metal guide shaft 50 is screwed is fixed 
to each extending portion 16b by welding. 

[0028] Each extending portion 16b has one or two upright portions 16c 
which extend toward the occupant, and each upright portion 16c has a tab portion 16d 
which protrudes sideways form the upper end of the upright portion 16c. Each tab 
portion 16d faces toward the bottom surface of a peripheral portion 41a of the module 
cover 40, and a contact member 18 for a horn switch (see Fig. 1) is fixed to each tab 
portion 16d. 

[0029] A portion of the airbag 20 around the inflator insertion hole 22 is 
placed on a portion of the main plate 1 1 of the retainer 10 around the opening 12 for 
receiving the inflator 30, and then the airbag attachment ring 24 is placed thereon. 
The stud holds 25 are inserted through bolt-insertion holes 23 provided in the airbag 
20 in the peripheral region around the inflator-insertion hole 22 and the bolt-insertion 
holes 13 provided in the retainer 10. Then, the stud holds 25 are inserted through 
bolt-insertion holes 32 provided in a flange 3 1 of the inflator 30, and nuts 26 are 
fastened to the stud holds 25 (see Fig. 1). Accordingly, the airbag 20 and the inflator 
30 are attached to the retainer 10. 

A module cover 40 includes a projecting portion 42 which is provided with 
notches 43, and a reinforcing member 60 is fixed to the projection portion 42 with 
rivets 65. Protruding tabs 63 are provided integrally with the reinforcing member 60, 
and brackets 16 are provided integrally with a retainer 10. Hom switches are 
interposed between extending portions 16b of the brackets 16 and the protruding tabs 
63. 

[0030] The module cover 40 includes a main plate 41 which faces the 
occupant and a projecting portion 42 which projects from the bottom surface of the 
main plate 41 . The projecting portion 42 is formed integrally with the main plate 41 
by injection molding of synthetic resin, and has a rectangular frame shape so as to 
surround the outer sides of the surrounding wall portion 15 of the retainer 10. The 
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peripheral portion 41a of the main plate 41 expands outward beyond the projecting 
portion 42. 

[0031] The rectangular-frame-shaped projecting portion 42 is provided with 
three notches 43, one on each of the three sides thereof (the left, right, and bottom 
sides as seen from the occupant), the notches 43 being cut in the end edge of the 
projecting portion 42. The notches 43 are formed so as to receive the extending 
portions 16b of the brackets 16. In addition, rivet holes 44 are formed in the 
projecting portion 42. 

[0032] A reinforcing member 60 composed of metal is attached to the 
projecting portion 42. The reinforcing member 60 includes a base portion 61 which 
extends along the end edge of the projecting portion 42 so that the base portion 61 can 
be fitted aroxind the projecting portion 42 at the end thereof, gate-shaped portions 62 
which extend from the base portion 61 toward the occupant along the outer sides of 
the projecting portion 42, protruding tabs 63 which protrude sideways from the gate- 
shaped portions 62 (sideways with respect to the airbag apparatus 1), and attachment 
tabs 64 which extend from the base portion 61 along the inner sides of the projecting 
portion 42. The base portion 61 is provided with rivet holes 65a, and the attachment 
tabs 64 are also provided with rivet holes such that the rivet holes in the attachment 
tabs 64 face the rivet holes 65 a. 

[0033] The base portion 61 is L-shaped in cross section such that it overlaps 
the outer sides of the projecting portion 42 at the end of the projecting portion 42 and 
extends around to the end surface of the projecting portion 42. The reinforcing 
member 60 and the projecting portion 42 are positioned with respect to each other by 
bringing the base portion 61 in contact with the end surface of the projecting portion 
42. The projecting portion 42 is fixed to the reinforcing member 60 by inserting the 
projecting portion 42 between the base portion 61 and the attachment tabs 64 and 
inserting rivets 65 through the rivet holes 44 and 65a. 

[0034] The gate-shaped portions 62 have a bracket shape, and the shape and 
position of the inner sides of each gate-shaped portion 62 are determined such that the 
inner sides of the gate-shaped portion 62 coincides with the inner sides of its 



corresponding notch 43. The extending portions 16b of the brackets 16 are disposed 
in the gate-shaped portions 62. 

[0035] One or two contact members 67 for the hom switches (see Fig. 1) are 
fixed to each of the protruding tabs 63 which protrude from the upper ends of the 
gate-shaped portions 62. In addition, each protruding tab 63 is provided with an 
insertion hole 68 for receiving the guide shaft 50. 

[0036] As shown in Fig. 2, the lower end of each guide shaft 50 is screwed 
into its corresponding nut 17 provided on the extending portion 16b, and is thereby 
fixed to the extending portion 16b. Thus, the guide shaft 50 stands upright from the 
extending portion 16b toward the occupant. In addition, the guide shaft 50 is 
provided with a flange 5 1 which serves as a stopper at the upper end thereof. A guide 
bushing 69 composed of an electrically insulating material with high sliding 
performance, such as synthetic resin, is flitted in and fixed to the guide-shaft-insertion 
hole 68 formed in each protruding tab 63, and the guide shaft 50 is slidably inserted 
through the guide bushing 69. The upper end portion of the guide bushing 69 is 
interposed between the flange 51 of the guide shaft 50 and the protruding tab 63, so 
that the guide shaft 50 and the protruding tab 63 are insulated from each other. 

[0037] A coil spring 70 is disposed between the guide bushing 69 and the 
extending portion 16b of the bracket 16. The coil spring 70 is disposed so as to 
surround the guide shaft 50. The guide bushing 69 has a step portion in the lower 
region thereof, the guide bushing 69 having a smaller diameter in a region below the 
step portion than in a region above the step portion, and the coil spring 70 is engaged 
with the step portion. Accordingly, the coil spring 70 is not in contact with the 
protruding tab 63, so that the protruding tab 63 and the extending portion 16b are 
insulated from each other. 

[0038] As shown in the right half of Fig. 2, the flange 51 and the guide 
bushing 69 are in contact with each other due to the pressing force applied by the coil 
spring 70. When the module cover 40 is pressed, the module cover 40 moves 
backward, as shown in the left half of Fig. 2, and the contact members 67 come into 
contact with their corresponding contact members 18. The hom switches are 
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constructed of the guide shafts 50, the guide bushings 69, the coil springs 70 and the 
contact members 18 and 67. 

[0039] In the airbag apparatus 1 which is constructed as described above, 
when the module cover 40 is pressed, the module cover 40 moves backward together 
with the reinforcing member 60 while being guided by the guide shafts 50, and the 
contact members 67 come into contact with their corresponding contact members 18. 
Accordingly, the hom switches are tumed on and a hom is sounded. When the 
module cover 40 is released, it is pushed upward due to the repulsive force applied by 
the coil springs 70. 

[0040] When, for example, the vehicle collides, gas is discharged by the 
inflator 30 and the airbag 20 is inflated accordingly. The module cover 40 breaks 
along the tear line and the airbag 20 expands into the vehicle cabin to cushion the 
occupant. 

[0041] When the airbag 20 is inflated, a large load is applied to the 
projecting portion 42 in the upward direction in Fig. 2. Although the module cover 40 
tries to move upward in Fig. 2 due to this load, the projecting portion 42 is prevented 
from moving upward since the guide bushings 69 and the protruding tabs 63 are 
stopped by the flanges (stoppers) 51 of the guide shafts 50. 

[0042] The guide shafts 50 are strongly fixed to the metal brackets 16 with 
the nuts 17, and the brackets 16 are integral with the retainer 10. In addition, the 
protruding tabs 63 are integral with the metal reinforcing member 60 and are strongly 
connected to the projecting portion 42 due to the gate-shaped portions 62, the base 
portion 61, and the rivets 65. Accordingly, the load applied to the projecting portion 
42 is transmitted to the retainer 10 via the reinforcing member 60, the guide shafts 50, 
and the brackets 16, all of which are composed of metal, so that the projecting portion 
42 is reliably retained by the retainer 10. 

[0043] In particular, according to the present embodiment, the reinforcing 
member 60 extends around almost the entire periphery of the projecting portion 42 
having a rectangular frame shape. In addition, the reinforcing member 60 is fixed to 
the projecting portion 42 with a plurality of rivets 65 (four rivets are used in the 
present embodiment: one on each of the left and right sides and two on the bottom). 



Accordingly, and the reinforcing member 60 and the projecting portion 42 are 
strongly connected to each other. The connection strength between the projecting 
portion 42 and the reinforcing member 60 may also be increased by increasing the 
number of rivets as necessary. Since the reinforcing member 60 is connected to the 
projecting portion 42 such that it extends around the periphery of the projecting 
portion 42, the projecting portion 42 is reinforced by the reinforcing member 60. 
Accordingly, even when the thickness of the projecting portion 42 is reduced to some 
extent, it can reliably bear the load applied when the airbag 20 is inflated. 

[0044] According to the present embodiment, the construction behind the 
module cover is simplified and the manufacturing cost of the module cover is 
reduced. In addition, the module cover can be attached to the retainer provided with 
the hom switches and the airbag, and the airbag apparatus can be easily assembled. 

[0045] With reference to Fig. 2, the guide shafts 50 are fixed to the 
extending portions 16b of the brackets 16, and are inserted through the guide-shaft- 
insertion holes 68 provided in the protruding tabs 63. However, as shown in Fig. 4, 
the guide shafts 50 may also be fixed to the protruding tabs 63, and be inserted 
through guide-shaft-insertion holes formed in the extending portions 16b. Similar to 
Fig. 2, the right half of Fig. 4 shows the state in which the module cover 40 is not 
pressed, and the left half of Fig. 4 shows the state in which the module cover 40 is 
pressed. 

[0046] With reference to Fig. 4, each protruding tab 63 is provided with a 
hole for receiving a male-screw portion provided at the end of the guide shaft 50, and 
a metal nut 17 is fixed on the top surface of the protruding tab 63 by welding in such a 
manner that the metal nut 17 is coaxial with this hole. 

[0047] In addition, a guide bushing 69 is fitted in and fixed to a guide-shaft- 
insertion hole provided in the extending portion 16b of each bracket 16. The guide 
shaft 50 is inserted through the guide-shaft-insertion hole provided in the extending 
portion 16b fi-om below, and the male-screw portion at the end of the guide shaft 50 is 
screwed into the nut 17. A coil spring 70 is disposed between the protruding tab 63 
and the guide bushing 69, and the guide shaft 50 is inserted through the coil spring 70. 
The coil spring 70 is engaged with a step portion which is provided on the guide 
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bushing 69 composed of synthetic resin in the upper region thereof, and is not in 
contact with the extending portion 16b. The lower end portion of the guide bushing 
69 is interposed between a flange 51 provided at the lower end of the guide shaft 50 
and the extending portion 16b, so that the guide shaft 50 and the extending portion 
16b are insulated from each other. Therefore, the extending portion 16b and the 
protruding tab 63 are also insulated from each other. 

[0048] Other constructions of this embodiment are the same as those of the 
previous embodiment, and components similar to those of the previous embodiment 
are denoted by the same reference numerals. 

[0049] Also in the present embodiment, when the module cover 40 is 
pressed, the module cover 40 moves downward, as shown in the left half of Fig. 4, 
and the contact members 67 come into contact with their corresponding contact 
members 18. Accordingly, the hom switches are turned on and a hom is soimded. 
When the module cover 40 is released, the module cover 40 retums to the state shown 
in the right half of Fig. 4 due to the repulsive force applied by the coil springs 70. 

[0050] As shown in Fig. 5(a), in the airbag apparatus shown in Figs. 1 to 3, 
when the module cover 40 is pressed at one end thereof (left end in Fig. 5(a)) to tum 
on the hom switches, the protruding tab 63 in the hom switch at this end moves 
downward along the guide shaft 50 against the force applied by the coil spring 70. In 
comparison, the protmding tab 63 in the hom switch at the other end of the module 
cover 40 (right end in Fig. 5(a)) is prevented from moving downward due to the force 
appUed by the coil spring 70 and is pressed toward the flange 5 1 on the upper end of 
the guide shaft 50 from below with the guide bushing 69 interposed therebetween. 
Accordingly, the module cover 40 rotates such that the pressed end moves downward 
around a point near the upper end of the guide shaft 50 at the other end. 

[0051] In addition, as shown in Fig. 5(b), in the airbag apparatus shown in 
Fig. 4, when the module cover 40 is pressed at one end thereof (left end in Fig. 5(b)) 
to tum on the hom switches, the protruding tab 63 in the hom switch at this end 
moves downward together with the guide shaft 50 against the force applied by the coil 
spring 70 while being guided by the guide shaft 50. In comparison, the protmding tab 
63 in the hom switch at the other end of the module cover 40 (right end in Fig. 5(b)) is 
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prevented from moving downward due to the force applied by the coil spring 70. 
Accordingly, the guide shaft 50 is also prevented from moving downward through the 
guide-shaft insertion hole 68 in the extending portion 16b, and the flange 51 at the 
lower end of the guide shaft 50 is pressed toward the extending portion 16b from 
below with the guide bushing 69 interposed therebetween. Accordingly, the module 
cover 40 rotates such that the pressed end moves downward around a point near the 
lower end of the guide shaft 50 at the other end. 

[0052] As is clear from Figs. 5(a) and 5(b), in the airbag apparatus shown in 
Figs. 1 to 3 in which the module cover 40 rotates around a point near the upper end of 
the guide shaft 50, tilting of the module cover 40 and sideways displacement of the 
peripheral portion 41a of the module cover 40, which occur when the module cover 
40 is pressed at one end thereof, are small compared to those in the airbag apparatus 
shown in Fig. 4 in which the module cover 40 rotates around a point near the lower 
end of the guide shafts 50. More specifically, as the difference between the heights of 
the point around which the module cover 40 tilts and the peripheral portion 41a of the 
module cover 40 from the retainer 10 in the direction of the backward movement of 
the module cover 40 decreases, the sideways displacement of the peripheral portion 
41a of the module cover 40 decreases. 

[0053] Therefore, in the steering wheel (not shown) containing the airbag 
apparatus shown in Figs. 1 to 3, the clearance between the module cover 40 and a 
peripheral portion around the module cover 40 can be reduced. Accordingly, the 
clearance between the module cover 40 and the peripheral portion around the module 
cover 40 becomes less visible, and the appearance of the steering wheel having the 
airbag apparatus can thus be improved. 

[0054] The above-described embodiments simply show examples of the 
present invention, and various modifications are also possible. For example, the coil 
springs 70 and the guide shafts 50 may be replaced by leaf springs, and the protruding 
tabs 63 and their corresponding extending portions 16b may be connected to each 
other with the leaf springs. In addition, the contact members 18 and 67 may be 
replaced by pressure-sensitive conductive rubber members. In addition, the 
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connection structure between the reinforcing member 60 and the projecting portion 42 
is of course not limited to that shown in the figures. 

[0055] The priority applications, Japanese Patent Application No. 2002- 
319996, filed on November 1, 2002, and Japanese Patent Application No. 2003- 
326409, filed on September 18, 2003, including the specification, drawings, claims 
and abstract, are incorporated herein by reference in their entirety. 

[0056] Given the disclosure of the present invention, one versed in the art 
would appreciate that there may be other embodiments and modifications within the 
scope and spirit of the invention. Accordingly, all modifications attainable by one 
versed in the art fi-om the present disclosure within the scope and spirit of the present 
invention are to be included as fiirther embodiments of the present invention. The 
scope of the present invention is to be defined as set forth in the following claims 
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